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Figure 1: Schematic of laser rapid prototyping 
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Figure 2: Phase change model 
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Figure 3: laser power density with distance of focal plane 
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ORFDWHGDWPPRI WKH VXUIDFHRI WKH ODVHUKHDWHGSODWH
/DVHUSRZHUVRI:DQG:KDYHEHHQXVHG7KH
SODWH LV SODFHG DW IRFDO SODQH 7ZR OHYHOV RIPRGHOOLQJ
DUH VWXGLHG FRQVLGHULQJ WKH SUHVHQFH RU QRW RI SODVPD
GXULQJ ODVHU LPSDFW7KH ILUVW FXUYH LQ )LJXUH  VKRZV
WKHSHUWLQHQFHRI WKH WKHUPDOPRGHO FRXSOHG IRU ORZHUV
LQWHQVLWLHV $Q HYDOXDWLRQ RI DEVRUSWLYLW\ IRU
WHPSHUDWXUHV JUHDWHU WKDQ IXVLRQ WHPSHUDWXUH KDV EHHQ
QHFHVVDU\ EHFDXVH WKH OLPLWDWLRQRI WKH%UDQVRPPRGHO
 WR VROLG VWDWH )RU WKH VHFRQG FXUYH LQ )LJXUH 
SDUDPHWHUVRIWKHSODVPDPRGHOGHVFULEHGLQDQG
 KDYH EHHQ HVWLPDWHG LQ RUGHU WR JLYH WKH EHVW
FRUUHODWLRQ

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Figure 4: Comparison of thermal results 
 )LUVWVLPXODWLRQRISURFHVV
7KHVLPXODWLRQRIWKLVODVHUUDSLGSURWRW\SLQJFDQSUHGLFW
DFULWLFDOSKHQRPHQRQZKLFKDSSHDUVLQWKHH[SHULPHQWDO
SURFHVVWKHGURSIRUPDWLRQDVVKRZQLQ)LJXUH

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Figure 5: Simulation of drop formation 
7KH WKHUPRPHFKDQLFDO PRGHO FRXSOHG ZLWK PDWHULDO
ODVHU LQWHUDFWLRQ SURYLGHV D VLPXODWLRQ ZKLFK GHVFULEHV
WKHPDLQVWHSVDQGHIIHFWVRISURFHVV

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$ WKHUPRPHFKDQLFDO ILQLWH HOHPHQW PRGHO KDV EHHQ
GHYHORSHG WR VLPXODWH WKH ODVHU LQQRYDWLYH UDSLG
SURWRW\SLQJ SURFHVV 7KH PHFKDQLFDO PRGHO WDNHV LQWR
DFFRXQWWKHSKDVHFKDQJHPDWHULDOLQMHFWLRQDQGVXUIDFH
WHQVLRQDWOLTXLGVWDWH7KHFRXSOLQJZLWKWKHUPDOPRGHO
WDNHV LQWR DFFRXQW IXVLRQ DQG YDSRULVDWLRQ HIIHFWV 7KH
WKHUPRPHFKDQLFDOPRGHOLVFRPSOHWHGE\FRXSOLQJZLWK
PDWHULDOODVHU LQWHUDFWLRQ 7KH ODVHU LV FRQVLGHUHG DV D
VXUIDFHKHDWVRXUFH$QGLQWHUDFWLRQHIIHFWVDUHPRGHOOHG
E\ DEVRUSWLYLW\ RI PDWHULDO SODVPD DEVRUSWLRQ DQG
WHPSHUDWXUH
7KLVQXPHULFDOPRGHOKDVEHHQLPSOHPHQWHGLQRUGHUWR
FDOLEUDWHDQGRSWLPL]HWKHSURFHVVWKDWLVDWWKHPRPHQW
XQGHUGHYHORSPHQWDQGYDOLGDWLRQ

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:H DFNQRZOHGJH WKH VXSSRUW RI WKH&/$,5( FHQWHU LQ
WKLVSURMHFWDVZHOODV WKH3URYHQFH$OSHV&RWHG¶$]XU
UHJLRQDOFRXQFLOIRULWVILQDQFLDOVXSSRUW

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